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mat. mitt>v-®&^frz<Dm^*&immiffi 
w ww*w w % 4> AJtoa&B t % a # >y v ic %> 

©S^fi^rU SB (Universal Serial 
Bus) -T^-^x-XtCcfcD&ISLfcCi:^® 
ttSa*7 ho 

[ffl*J»2] n^P.cDW^&StfS-fe^+r-fc, C 

Tmwtzmmm&t. mm^y^-^^^mm 

ffffe&UI^KS: I E E E 1 3 9 4 :7x-Xtc<fc 

^-7x-Xg|5^{ix., CO^V^-^x-Xfccfctfitu 
I34>*MSS«^U S B-O^-^x-XtCcfcO^Mb 

e t *w®. t tztmm i s fc « 2 (D^-rn*Hcia« 

CQO;n'-y h 0 

h"t, m^<omm^s^m-t z-tyv-frbommzg: 

i: ^ilftfe «t 0 m^«D-f 0 t> fcfr 3 "7 f -V UX jK- 

Kfc, »<£ * * 5 e. (ommt&if -cmm? %>t^ 

Kt, SWBU<yy#- F\ WE-fe>-9— h\ 
- V PX F *5 <fc tfffiig HT f <K— F i: « ^£ ^ 0 % <0 

y*-K, MfB-fey-9— h\ flM&Y-V— #-F, Su 
E7'ftl'X<f:- F*5«fct>*iti}K<f 5*i42UI^B5rU SB-/ 
>*-7x-xic«fct>«8SU tfHE 7M # - - H * J: tfltt 
IB't'^JISfi^T I E E E 1 3 9 4-T>£ — 7i- XfC 

[W 5 ] ffisw&mmmmit. oswi n d o w 

■f n^fcffi«©nj|?y Fo 

[»J#H6] P#-y h<0tlifc:> B*a-rffl»©ia^ 
a -y F 5 C i: fcWfS* i: f S p # -y F (Dm 



©WI20Rffl^ 6 OMStB^raic £ 9 W82P # -y F Mf2£K 

ffi*^ zn*>±if h txfc c t % c t *«r« t r & 
Hutap * -y f (Dn%±if mmm/s 

^«*«*fr S c i: J; t) Ji^*# AS U ^p 

% hij ffi y * p y^mt. n m $ s m tP¥a t ^c? c <t 

[000 1] 

mwvmtz&ffiftwi *?mit. p^«y F^e.mc 
jcbbl, mmm(otyv-m&%v&£tjmmwffli®m 

^^MaSB -> 'J T ;L/ffi^ l rc p # -y h t% 

t6cD^-y^^P#-y htcp-TSo 
[0 0 0 2] 

•y F^^-ra/c^tct^oBB^T'^M-ra^S^fe 

[0 0 0 3] CO«t 5 *^»OE»%ja»t Sfei&tc, ^ 
'J 7 yl/jifg T^SS-r ST? S*' 5 P # -y h t, ffl v > e> 
nTV^fco flJAtf , 1fP»fl¥ 1 1 -5 8 2 7 7^fg(C 
fi, Hp * -v F t &Mn # 7 hi: CDH7?ffiiJ»^a ^ 5 A 
^Wiifc-ffiffl -T 5 fc fete y 7 ;W ^X P # -y 

f->? 3 i/->a >a«*'iafijnT^5, nmw-i 1 
-3 3 9 6 o^ffltcti, ■t:y^--7 : -^mmmm^(D 

^IffltSP^y h fWW#ffi#8Ett S «r ffl¥ 5 - 1 
118 9 o^&fflfctt, P*'-y h*fti:$iri»SB^^ 

■r a tcitxD^mc y y T^^^ffl-r a a * -y h sb 

#HE«8*n, ^B06 2- 1 3 7 6 0 8^fflfct4, P 
#>y FWJWffl*X FPVtfa.— ^fcnsKy h&cffl^3£3; 

n/cD ct— ^iHiKoBBosjiKfoy y/[smft%&n-4 



(3) 



ffl2002-1 5408 1 



[0 0 0 4] 

$>^tc 0 Sfc, P#>y F©$frg©ilftn, Wm33&Zf&& 

CO 0 0 5] *fgH.mi, D#-y Hcfc^T, rtfiHB/S© 
WoyZyWWffeSUSB, IEEE 1 3 9 4-T 

[0 0 0 6] 

aP*^OW«*SltS-fe>-9-— (0 4©2 8) CCD 
-fey+r— ^SOff^^ltTtoaf 3 -fey*— IHSSgP 

(mi ©7) iM^^tT^awap (H2© 1 2) i:, 
«io««ai!*sij»-rte»iiMiijfflifa5 (hi ©6) t> mih 

ir&ip&mm&w (Bios) htcfe 

v>T, Sul2-tr>lJ--|HlSSg)5, Hu85««SiJ®S|545<}:t?ffife 
ffiSSBfcU SB (Universal Serial 
Bus) ^y^-7i-X (010a) tCfcOS^L 

[0 0 0 7] *^W©n^y Hi, ^ai5^5)©1t?fi*S 
ItS-fey*— (i4(D28) CKD-feytf— fr5©m 

^z^frmmt iHissa? (B107) » 

f^*ff3«#ia5 (02© 1 2) C©««fiP«:ftiJffll-r 

fewmijtpffi (Bi ©6) t, mm**? (09©7 
o) t, c©ti«*^7^&^#*sttT«iarsjWR 
hies (01 cd 8) «ME-fe>ij— mm^^zfmmm 
k w*" e> «©^*s^«ir8B««ifliij was**] w-r 3 

1SI (01605) fc*Wrsn#<y Mcfci/N-C, MIE 
USB^>^-7i-X (01©a) t£ «fc 0 Jgffi U bu 

mm»mffiffl&£zfffintt&%} i mmm% i e e e i 3 9 
4-fy^-7i-x (aioe) ic£t)mm.Lrcct* 

[0 0 0 8] ±m<Dum-y Mi, IrltROWffltm^V)* 
t)8{!)%fT'3f — 7x — X» (Hi ©4) %B* % 

cco-r>'^-7x-7,*5<kt> , Misit'*5as^s^ru s b 
i'>^-7x-x (01 ©d) fcj^jg&t-r^j^fc-r 

[0009] *awon#y Mi, n^commtimco 
^'owlK) ttu 5 i/f f (01 ©4) /satcis 
p»nrcs (0 2 © 1 2 ) *ftij»-r« u-y f (0 
i©6) m^commm^m-t^^y^— (04© 

2 8) ^©M^Stt^-feytf-— #— K (01 ©7) 
£, ^»?>0M1S9^^07*>' (01 1©8 
8) 3^&Oii^«:A9-r«^-V— K (01 ©8) 



7-<+bX#-h' (01 ©9) fc, Umti^^ (08© 

7 o) ^e.©fi^%s^Tfflig-r?>7-r#- f (01© 

3) t, ituf2U -y^tf-F, MHB-feytf— #-F, fl&BB 
7^+UX#- F £> J: ZJwMT 4 F £ 0 1? 
!) LTcn5*SiJ»t5>fiftjl!y!8i (0 1 ©5) 

ffiMBUy^— h\ MIB-fey*-*— F, MIBV 
^*U;M<-Kfc«fctfiiaSB**«!SiSB*U SB-TV* 
-7i-X (01©a) fC<fcD&*jtU UNET^tf— F 

fe"«fct?H<jaatf*ftiasB€: i e e e i 3 9 4^y^— 7 

x-X (0 1©e) fC«fct)»fiiL/£Cfc*1t!Si;-rSo 

[0010] ±a©o#7 Mi, BfttB^^saa^sa/ 

0 SW i n d owsKJ:t)M»Sn5j;9lctSCi:tf 

[001 1 ] *mncDu#y hcommmmftmz, n# 
y hcom (0 1 © 1 1 ) ic. g*st«»©sa^)ie 

M (0 5©49~52, 54 — 56, 5 9) Q%* 

■r«»op^^ffl)ttjg (0 5©6o~68) t, n*m 
•tnwumytm (0 5©48, 57) t, m^m-tmm 

^fflftM (0 5©5 3, 5 8) fc^rgSBU CftP><DB 

mytm<o±^ 6b*s& lt^tltmibo^ y 
h ©sit £g * %ct £•?%>„ 

[0 0 12] *5PJKDD*'>y h(DmM&Bttm*, P# 

•y h MswTmcommc mm l tcmnmcom^m^ & 

©KWSBflfc: <fc DMIBn^-y h ©itu?5 ©£fcffi©K3©W 

[0 0 1 3] ifmn<Du^.y h©^-6±tf«flgtfttH73ffi 
ti, nstf-y r-©TffliJ©^®{tHa*fLfc^«|©HulBJ*S 
^©K^B#M^<fc 0MI2P*'>y h^miSS^Ba^&Rf-fe 

[0 0 14] *»WOO#y Mi> ?-<7D7t> (0 

1 1©8 8) C (DT-Y ^H7* ytfj&o fc^^^-ig 
»-rS^S»¥lft (0 1 ©8) fc, ngP©«HSf£l^ 
«*«*fr5Ctti:«tt)JB^*#ASU*3>^® (0 

1©2) t, Sijf8B«^K»¥S*^«Lfe«^tc«jc£-r 
§*y1-^MWU ; e3>'¥IS{Cf8W?-&SSi|^S (0 

l©5) i:^#t?Ci:^!|#mi:-r?)o 

[0015] *fge^{i, -<fifg^if-e«ffljn§^- 

a — ^^^{Cffiffl^riTV^U S B-fy^ — 7x-X, 
I E E E 1 3 9 4-f>^-7i-X > Vt^nytf 
i-^fflCPU#- F, V-fyPy7ht80SWin 
dows^ffifflLT^§feOT% tt^S/WtCO S W i 
ndowsSftfflLfeCtCtD, il<D7y7'y"l'- 

f, ^>y"u-R rtfipa^^-r^aoflsw, 

[0 0 16] 
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[o o i 7] h i & *mw<DMm<D&m<oj i i-vj-)i> 

[0 0 1 8] m 1 tfcl^T, ;^-yt;l/0^7 h<0^^r 
^lif -Sfc&CDyx-X (FACE) stf— K 1 , /<-V 
t^n^'y h <D^%W)ft-£ £ fc 46cD^ y K (HAN 
D) #-K2, ^£©^y£-yx-X£J&;f>fca6© 
I/F#-F4, /S-y-?-;Up#>y b<DJ£3:»jfF£-e5 
rca6<Dl"y?' (LEG) stf— K6, /^-V^^P^-v h 
tci:oTcDK*^^mt--§)^46©C»-fe>-9— (SEN 
SER) tf'-F7, ^-Vt;l/D4-;7hO«ISi^ 
rc-trctbcD^^— (EAR) F8, /<— y-Jvl/P* 

ZlttiXDV-f-Yl'T* (WIRELESS) F9 % 

-ytyi/a#7 b<omnmm^rztrzit><DT-f (ey 

cpu (fp^sasss) 4-*-K5*>e.^Sc 
[0019] /s-vt>iutf.y b(D&mmmi&*-z>te<- 

•r^-7i-X, t§t)^7x- F 1 43<tDV> 
> F#— F 2 BO'fy^-^x-X a , 7 x-X>f- F 
1 fccfcO' I /F#— F 4i0^y^-7x-7xb, 1/ 
F F 4 *5 «fc tf C P U F 5 laSM > * - 7 x - X 
d , U>v ^ #- F 6 *s «fc tf-fe K 7 MOM' y * 

-7x-^f, -fe stf — F 7 *5 «fc OV -V— F 8 
m<D^ y Z - 7 x -X h * 6 ZfiC J -V— #— F 8 fc<fc 

I /F#-H4 £^gfl$g§£©^y*-:7x-XcU:^ 
-vt;l/3>kJa-^TSfflJftT^5U S B/^XtcJ; 

- F3*3ctt>*C PU#- F 5 6W>^-7x-Xet 
/^Vt^a^Ka-^^WMTftffljnT^S I 
E E E 1 3 9 4^>^-7x-X^ffll«LTI/^. 
[0 0 2 0] 02tt« ;Wt;l/n^7 bOJIS^t 
0T% (a) fi¥®Hk (b) tilEffiHk (c) (ifflS 
0, (d) fiWSHTfeSo 

[0 0 2 1] /^-yt^o*'; F©±Wfc:«, TxfcSrlfij ' 

SSlalte-e#*SMl 0sWH*t6n, &l CKDffiWtfffil 
i *dcLT^5o /?-vt;i/D#7 bcD/gStcfiSt L 
T<D 2 -OtDMm \ 2t\ OcDlflffijft 1 7 * 

Hi zte^n^nniLic^-zic&'omM-ztiZo mi 

Hcltm 1 3^^f*^^ \y>X7 1 fcJ;t>*7 3 (0 8 

#80 *WJ6>n, III 1 <D±%ttCl,f?'<?X37*>8 

(5gft£V:*- F) 4 4*5j:0 : 4 s^K^snri/^So 
[0 0 2 2] 0 3 H\ C PU#— K5THfTi£tl*><— 
y-f/l/Ptf-y hcDS/W (V7h7x7) <D^«lBS«r 
^■To ^-Vt;l/P/K7 hco#/N- F7x7« 1 8, 
19, 2 0 (ty*-#-K7, 7i-X#-Kl, U 
y*fi£— F6^{C*t^ 0 ) USBf/WXA^4 
0, /n— F£x7*8t£2 Hi I E E E 1 3 9 



;b->6ft2>o OS (^l/-f-f>i'i'XfA) 16^, 

^DV7 httcDW i n d o w s 1 6 Wi±iiLlC 
fcSr/'J a > S /WOi/t U * S /\NT7°V T 

TBItS. 7-*S/WF7^^1 5, 2 2*% ><— 
yfvbP^-y MD^/N-K-yxTiil 8-2 1 £p# 
<y bWlttt LTSiWTSo 

[00 2 3] ^-ytyl/a#yho*A-K')i 

[0 0 2 4] HI 4 tix -feyy-— F 7 0lfiffl^-r7* 
Pyylffe USB L S I 2 3 &i, U S B<DH U 
Blffi*WL, •r>^-7x-Xg^LTCPUt- 
F5i:SM$n> ^y^-7x-Xf, h^LTl/y 
^-F6*5 c fcO-V J r-jK-F8 fctSttSftTV*. ^ 

+l-CD@^^jMffl^ 2 7,3 0 fecfctf 3 3 Ztl^tlim 

m?zmw&<DmmvBfr£><DE.Mitm : g%L&mwt2 8, 

3 1 £><fcO-* 3 3 ESfiSiJ^ffl^— F 2 6 , 2 9 

«k D" 3 2 ^S^»jMfS« 2 7, 3 0 Id&tfS 3 iCjtEHa 

]&<o&m%nfitL, mm^mmz 8,31 *«fct/3 4 

[0 0 2 5] 1g.mWJZ.mtf- F 2 6 *5 «fc If 2 9, 
SH§«2 7*5<fctf3 0&6>mci@g)gi§««£2 8*5«fctf 
3 1 ti, /<— y^vl/ntfy F^€»*rjfiffi(t*»J^-rs 
fci«>©Sfigg|«-fey-9--**U »*1fe*T?©ffil»-f-* 

M^ffl*- F 3 2 , iS^r&3M«1$3 3 *5«fct/iHSjlSSfB 
«3 4«, /^-y-^-;l/P#-y F^P>*TSffili*»J3£-r 

^ & ct; imtK^ 5 c t *«fi]-r zmmttmrzo 
[0026] ^n^L e D^e>as^«ang»3 6 

F 3 5 3 6 fc*ir|.«a*«*r*-a:, * 

^SH3 87bV^-y^-;UP^-y hcoKTtoj^ffitc^^ 
ZftmU *Og»%*W6SI3i3 9j!iW5. 
±tf *ttiffl3T5- F 4 0 3 8 t**M9*« 

[0027] USB LSI25 ^Sg»J^ffl^- F 2 
6, 2 9fcj;t>*3 2, a«SB£ffl#- F 3 5 , n^>±^f 

mmmx— F4 o^et>*tcL s i 2 3*mm-?z> 0 

[0 0 2 8] H5*4, /^-yt;l/D^yKDll 1 %a 
atl.fc46(D7x-X,t;- F 1 LED4 8-6 



8fi, 1 5 ic^tfilllitv ^- v t;l/a ,f 7 b<DMi 

1 K:B2B£n, MTf &R(D^Z-yT: 
III lcO^W^rft-To LED60~68ii, /l-V-fJl* 
D#-y hOPcDail^-r^fc^cOtOT, 3fe€L E D 

m^^tc^mufcc t&E*mm-fz>o mz-H, led6 

0-6 8CD±T^feT-^T^-^<: ^Cjc<3, f^i^. 

[0 0 2 9] L E D 4 8 fc<£ £/ 5 7 ti c S<Ott88«rgS 

TV^Cfc^H^JSfSo LED 5 3, 5 8 ti, $£<D 

L , ffc < %£t •Vf^-fif L V> £ ^3 f&ffilt 
^MiTZo LED4 9, 5 0, 5 1 43 <fct>* 5 2 &6tf(C 
LED 5 4, 5 5, 5 6 fc£ r>* 5 9 Ztl^'tlffi 1 1 
tCfcl/^T^^^UyX'7 1 *5j:t>*7 3 COii 0 tCBB«$ 

ft. Si 3<D&m*&mL. ^T-rsci{cj:t)/^-V 

[0 0 3 0] USB L S I 6 9#dft?> L E D 4 8 — 

6 8£rHfiJflfU C P Utf'— F 5tcg^t£ftTV^ 0 
[003 1] H6U:. K 6 cD8¥,ffl^-f 7n 

[0 0 3 2] 06fC*5I^T, ^— * 7 9*3^:0*8 Ofi, 
**|1 2*EIU #.8 1 #<fctf 8 2ti, eS10« 

ffl Kv-OS— L S I 7 8*^—* 7 9 — 8 2%Sg»)U 
P — *;l/C PU77^LS I 7 8%%m?Z>o USB 
L S I 7 6rfrP — #;l/C PU 7 7 fc-fe F7# 

[0 0 3 3] H7I4, ^>F#— K2©ffiMW*7jVr:7n 
•y^0t?fe5o U^tPiVfflL E D 4 4, 451$.. mm* 

mm-t % it vxomnm utn >mm^-r §^n>4 
tircm*%%m-?&rztb<Dt><DT&5o u s b l s i 4 

2 #«v-r 3>43 fecfcO'X-Y >y ^ 4 l^CPU F 5 

[0 0 3 4] m 8 fi, T-Y F 3 C»ffl*^t7P <y 
*B?$5o C C DSfettCMO S-b>-9— 7 OfeJctf 

7 2 a, in ncK^e>n/c*p<^^>X7 ns«fctf7 

3 £tft«LT«ttU *^^Bi««ia*iJ®fflD S P 7 4 
{CgMt£ft&<> 1 3 9 4 L S I 7 S^^^ffl^SSiJ 

iffiDs p 7 4%c pu#-K5 trnmvz* 

[0 0 3 5] 091^ I /F#- F4<Di¥«fflXP-y^@ 
SB L S I 4 6 WWU S Bfll%S«!fflU S Bffln* 

7^47^cpu#-k5 £&m.-fz> 0 mz.n> '<-V 

B«S©y-i^f F, #— h\ CDR0M4^O 
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[0 0 3 6] 0 1 (Hi, x 7<< J ?l'7>#-Y$<Opm~7u 

7 7@T'W. 88*gjHBfflB 1 u e t o o t h^'a.— 
;H;fc&iP H S^a — Jl8 4* ! USB L S I 8 3 IC 

<tocpu*-K5tjgijnti>i.„ 

[0 0 3 7] 0 1 Hi, -ft-t;-F8C|fI7P'^ 
m-Z&Zo : gJkfer>rctb<D-v( 8, 8 9*5 

<fcr_/9 0 ^^7=08 8(i, 02#51, ffiti02 

f^^/WCfx^ D S P 8 6 X'fJZMt L fcff- 2 
^e^M/jlRl^fhSE-rSo USB LSI 85*^ DSP 

8 6#C P U 5 i:IiLT^I,o 

[ 0 0 3 8 ] 0 1 2 li, CPU F 5 CQffc&ffl'y'P <y * 
HTftS, >C PU 9 3^P-A;W^X^<v^X 
7'.J«y^L S I 9 2K±D, 9 1, 0S4 

if^rtS^-rSfcfeC^-F^-fX^g 4, 1 3 9 4/U 
*»JIW* L S I 9 5*5cfct>* I /F F 4 , •t>'+)-- 
tf-F7&ifi:&M£ft, SSfcMy-ffflffllfflL S I 9 
6tCg^£ftT^?> 0 WJWfflL S I 9 6ti, *E 

&&<Dftib<DD/Dai/;*-2 9 7 tC&M^ft, D/D 
n>/^-^9 7(i, AC^-7*^9 9^iitl,AC7 

9 8*5<fct>vwx';— i ootgisnTv^o 

[0 0 3 9] Mc s V-T)\,u&y Y£fa<OWltt\c-D 
[0 0 4 0] 03&C7jr^— V^I/P^y F£DS 

[0 0 4 1 ] Vi-Jl/Utfy b1£fa<DW)%lt, ~>^U 

* s/wzt 0 ';^— ~>a > i 4 T-?*i6 5.ri?>o ->-fu^- 

Rjft^fciitCti, 1 3 9 4 f^WXOA- K->x7ill 
2 1461>"CUS BfV^XOM-F^X/iil 8, 
1 9*5«fctf 2 0(D&P^-y hOA- K->x7«iii* 
USBfciO'I E EE 1 3 9 4^^Xii8fiT'W indow 
s OS 1 6^IU 7-*S/WK7-fAl 5, 2 2tC 
jMD, yt U * S /W77*'J 7--> a > 1 4 t«t 

->3>1 4tC'f5^?) 0 -^(D^, )S*{C^7 U U^-S/W7'7 0 
U-7-— ->ayl 4^P>Tf2<D/N-F^x7(C|pjltT, 9 
-AS/WK^^l 5> 2 21'. £~<D^— F^xTfC 

sw*^*>»»6n, ^— f ">x 7" fc»-rs flutes 

ftJtl, WindowsOS16%IU US Bf/W 
X^/cti 1 3 9 4f/WXOA-K')X7Sll 8 — 2 

[0 0 4 2] CcD<fc5tc, yf;l/P#7 Fcoffijf^ 

mmmtmnmm, mz.&, *-*wwwr*usb, 

1 3 9 4^X*ffifflLT$i|ffll-r^o cnP)/N— F^XT 7 
7Vtr— ">3>1 4«nft/^-yt^nt;7 htL 
[0 0 4 3] ^tC, -SPCO/N- K«>x7*tWtCfiMW=ft«l 
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[0 0 4 4] 04 fc^rf F 7 ted! LI#B/^ 

st, ^ift*v^-yt;i,D^7 hcomcmtiztMg 

*HTW#Hj*^OS*fiBe»*«W, US B LSI 
2 5T»«»©*T«l*!pJ3£U -POE(t*W 
gt§ 0 cti6»ff*iBeiB-b ^OEdWffiffl*- F 

2 6 fccfct; 2 9 , m&m-n^wmmmfemx- k 3 2 
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(54) ROBOT, ITS FACIAL EXPRESSION METHOD AND DETECTING 
METHOD FOR STEP DIFFERENCE AND LIFTING-UP STATE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To enable a quick motion by a real time data 
control using a serial bus to an interface between inside components. 
SOLUTION: This robot comprises: an l/F board 4 which sends/receives a signal 
to/from an external device; a leg board 6 which controls a leg; a sensor board 7 
which receives a signal from a sensor detecting an obstruction; an ear board 8 
which carries out a processing of a signal from a microphone; a wireless board 9 
which sends/receives the signal to/from the external board via a wireless 
communication; and an eye board 3 which receives a signal from a camera, and 
further includes a central processing unit 5 which control these boards. The leg 



board 6, the sensor board 7, the wireless board 9 and the central processing unit 
5 are connected to one another by USB interfaces a to d and f to i, and the eye 
board 3 and the central processing unit 5 are connected to each other by an 
IEEE1394 interface e. 
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CLAIMS 
[Claim(s)] 

[Claim 1] The robot characterized by to connect said sensor circuit section, said 
device control section, and a central processing unit with a USB (Universal 
Serial Bus) interface in the robot which has the sensor which receives the 
information from the outside, the sensor circuit section processed in response to 
the signal from this sensor, the device section which operates, and the central 
processing unit which receives the signal from a device control section and said 
sensor circuit section for this device section in ******, and controls said device 
control section. 

[Claim 2] The sensor which receives the information from the outside, and the 
sensor circuit section processed in response to the signal from this sensor, In 
****** the device section which operates, and this device section A device control 



section and an image pick-up camera, In the robot which has the image pick-up 
circuit processed in response to a signal from this image pick-up camera, and 
the central processing unit which receives the signal from said sensor circuit 
section and the image pick-up circuit section, and controls said device control 
section The robot characterized by having connected said sensor circuit section, 
said device control section, and the central processing unit with a USB interface, 
and connecting said image pick-up circuit section and said central processing 
unit with an IEEE1394 interface. 

[Claim 3] A robot given in either of claims 1 or 2 characterized by having had the 
interface section which performs an exchange of an external device and a signal, 
and connecting this interface and said central processing unit with a USB 
interface. 

[Claim 4] An external device, the l/F board which performs an exchange of a 
signal, and the leg board which controls the guide peg prepared in the base, The 
sensor board which receives the signal from the sensor which detects a front 
obstruction, The year board which processes the signal from the microphone 
which gathers the sound from the outside, The wireless board which exchanges 
a signal with an external device by radiocommunication, The eye board 
processed in response to the signal from an image pick-up camera, and said leg 
board, It has the central processing unit which exchanges said sensor board, 



said wireless board and said eye board, and a signal, and controls these. Said 
leg board, said sensor board, said year board, said wireless board, and said 
central processing unit are connected with a USB interface. The robot 
characterized by connecting said eye board and said central processing unit with 
an IEEE1394 interface. 

[Claim 5] Said central processing unit is a robot according to claim 1 to 4 
characterized by being controlled by OSWindows. 

[Claim 6] The expression expression approach of the robot characterized by to 
arrange two or more light sources for an eye display which express an eye with a 
robot's face, two or more light sources showing opening for an opening display, 
the light source showing a lug for a lug display, and the light source showing a 
cheek for a cheek display, to choose all or a part of these light sources for an 
eye display, the light source for an opening display, light source for a lug display, 
and light sources for a cheek display, to switch on the light, and to change said 
robots expression. 

[Claim 7] The level difference detection approach of said robot characterized by 
detecting the existence of the level difference of the floor line ahead of said robot 
by the reflex time from said floor line of the infrared radiation which irradiated the 
floor line of the robot anterior part bottom. 

[Claim 8] Said robot characterized by detecting that said robot was lifted from 



said floor line by the reflex time from said floor line of the infrared radiation which 
irradiated the floor line of the robot bottom raises, and it is the condition detection 
approach. 

[Claim 9] The robot characterized by including a microphone, a speech 
recognition means to recognize the voice which this microphone gathered, a 
remote control means to give a command by discharging infrared radiation to an 
external device, and the control means that makes a remote control means 
discharge the infrared radiation corresponding to the voice which said speech 
recognition means has recognized in the first half. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is raised with a robot, its expression 
expression approach, and a level difference, it is the robot which made serial 
connection of the central processing unit which controls the internal 
configuration for every functions of various kinds of, such as especially two or 
more sensor circuit sections and a device control section, and these about the 



detection approach of a condition, and is a homely and individual object for 
fondness, or relates to the personal robot for assisting miscellaneous business 
etc. 
[0002] 

[Description of the Prior Art] Generally, a robot needs to combine the processing 
circuit of a large number which process the signal from the sensor as many 
control sections and eyes, lugs, etc. for operating an arm, a guide peg, etc., and 
heeds to connect these with many signal lines. Moreover, also in order to 
connect these, and to connect a real robot and a virtual robot further, it is 
necessary when it divides into a robot body and robot control equipment, to 
connect with much wiring. 

[0003] In order to avoid wiring of such a large number, the method which 
connects by serial communication was conventionally used also for the robot. 
For example, in order to use a control program in common between a real robot 
and a virtual robot, the robot simulation equipment which uses a serial bus is 
indicated by JP,1 1-58277,A. Do not need means, such as a processor of the 
circuit for sensor data processing, for JP,1 1-33960,A, but it connects with it for 
carrying out based on the output signal from a sensor. The robot control 
approach which uses a high-speed serial bus is indicated. To JP,5-1 1 1890,A 
The robot equipment which uses serial connection for the means for connecting 



a control device with a robot body is indicated. To JP,62-137608,A The robot 
control equipment which uses a serial Time-Division-Multiplexing interface for 
connection between the DC motor circuits included in the host computer for 
robot controls and the robot is indicated. 
[0004] 

[Problem(s) to be Solved by the Invention] By the robot of the conventional serial 
connection, there was a fault that the transmission speed of data was not 
enough and data control by quick real time could not be performed. Moreover, 
the addition of a function, deletion, and exchange of a robot were difficult. 
[0005] In a robot, this invention uses USB and the IEEE1394 interface which are 
a serial bus for connection of an internal configuration, and the data transmission 
of it is possible for a high speed, and it can fully demonstrate the engine 
performance by diverting the hardware property of a personal computer to an 
internal configuration. 
[0006] 

[Means for Solving the Problem] The sensor by which the robot of this invention 
receives the information from the outside (28 of drawing 4 ), The sensor circuit 
section processed in response to the signal from this sensor (7 of drawing 1 ), In 
the robot which has the device section (12 of drawing 2 ) which operates, and 
the central processing unit (5 of drawing 1 ) which receives the signal from a 



device control section (6 of drawing 1 ), and said sensor circuit section for this 
device section in ******, and controls said device control section It is 
characterized by connecting said sensor circuit section, said device control 
section, and a central processing unit with a USB (Universal Serial Bus) 
interface (a of drawing 1 ). 

[0007] The sensor by which the robot of this invention receives the information 
from the outside (28 of drawing 4 ), The sensor circuit section processed in 
response to the signal from this sensor (7 of drawing 1 ), In ****** the device 
section (12 of drawing 2 ) which operates, and this device section A device 
control section (6 of drawing 1 ), An image pick-up camera (70 of drawing 9 ), 
and the image pick-up circuit processed in response to a signal from this image 
pick-up camera (8 of drawing 1 ), In the robot which has the central processing 
unit (5 of drawing 1 ) which receives the signal from said sensor circuit section 
and the image pick-up circuit section, and controls said device control section It 
is characterized by having connected said sensor circuit section, said device 
control section, and the central processing unit with a USB interface (a of 
drawing 1 ), and connecting said image pick-up circuit section and said central 
processing unit with an IEEE1394 interface (e of drawing 1 ). 
[0008] An above-mentioned robot has the interface section (4 of drawing 1 ) 
which performs an exchange of an external device and a signal, and can 



connect this interface and said central processing unit with a USB interface (d of 
drawing 1 ). 

[0009] The l/F board on which the robot of this invention performs an exchange 
of an external device and a signal (4 of drawing 1 ), The leg board which controls 
the guide peg (12 of drawing 2 ) prepared in the base (6 of drawing 1 ), The 
sensor board which receives the signal from the sensor (28 of drawing 4 ) which 
detects a front obstruction (7 of drawing 1 ), The year board which processes the 
signal from the microphone (88 of drawing 1 1 ) which gathers the sound from the 
outside (8 of drawing 1 ), The wireless board which exchanges a signal with an 
external device by radiocommunication (9 of drawing 1 ), The eye board 
processed in response to the signal from an image pick-up camera (70 of 
drawing 8 ) (3 of drawing 1 ), It has the central processing unit (5 of drawing 1 ) 
which exchanges said leg board, said sensor board, said wireless board and 
said eye board, and a signal, and controls these. Said leg board, said sensor 
board, said wireless board, and said central processing unit are connected with 
a USB interface (a of drawing 1 ). It is characterized by connecting said eye 
board and said central processing unit with an IEEE1394 interface (e of drawing 

1). 

[0010] Said central processing unit can be controlled for an above-mentioned 
robot by OSWindows. 



[0011] Two or more light sources for an eye display as which the expression 
expression approach of the robot of this invention expresses an eye in a robot's 
face (1 1 drawing 1's ) (56 54- 49-52 of drawing 5 , 59), Two or more light sources 
for an opening display showing opening (60-68 of drawing 5 ), and the light 
source for a lug display showing a lug (48 of drawing 5 , 57), It is characterized 
by arranging the light source for a cheek display showing a cheek (53 of drawing 
5 , 58), choosing all or a part of these light sources for an eye display, the light 
source for an opening display, light source for a lug display, and light sources for 
a cheek display, switching on the light, and changing said robot's expression. 
[0012] The level difference detection approach of the robot of this invention is 
characterized by detecting the existence of the level difference of the floor line 
ahead of said robot by the reflex time from said floor line of the infrared radiation 
which irradiated the floor line of the robot anterior part bottom. 
[0013] The robot of this invention raises and said robot is characterized by 
detecting having been raised from said floor line by the reflex time from said floor 
line of the infrared radiation with which the condition detection approach 
irradiated the floor line of the robot bottom. 

[0014] The robot of this invention is characterized by including a microphone (88 
of drawing 11 ), a speech recognition means (8 of drawing 1 ) to recognize the 
voice which this microphone gathered, a remote control means (2 of drawing 1 ) 



to give a command by discharging infrared radiation to an external device, and 
the control means (5 of drawing 1 ) that makes a remote control means 
discharge the infrared radiation corresponding to the voice which said speech 
recognition means has recognized in the first half. 

[0015] This invention makes possible reduction of the upgrade of a function, 
down grade, and an internal connection cable kind, the modularization of a 
function, cost reduction, etc. in the personal robot used at ordinary homes etc. 
by using OSWindows by the USB interface currently used for the internal 
configuration by the personal computer etc., the IEEE1394 interface, the CPU 
board for personal computers, and Microsoft Corp., and having used 
OSWindows for basic S/W. 
[0016] 

[Embodiment of the Invention] Next, the gestalt of operation of this invention is 
explained to a detail with reference to a drawing. 

[0017] Drawing 1 is the block diagram showing the control system of the 
personal robot of the gestalt of operation of this invention. 

[0018] In drawing 1 The face of a personal robot The face for expressing (FACE) 
The hand of a board 1 and a personal robot The hand for making it operate 
(HAND) An interface with a board 2 and the exterior The l/F board 4 for taking, 
and the guide peg of a personal robot The year (EAR) board 8 for achieving the 



sensor (SENSER) board 7 of ** and the acoustic-sense function of a personal 
robot, in order to detect the leg (LEG) board 6 for making it operate and the 
obstruction for a personal robot, and a personal robot by radiocommunication It 
consists of a CPU (central processing unit) board 5 for managing the eye (EYE) 
board 3 for achieving the wireless (WIRELESS) board 9 for taking 
communication with the exterior, and the visual performance of a personal robot, 
and the intelligence of a personal robot. 

[0019] The interface a between the interface 1 which connects each functional 
configuration of a personal robot, i.e., a face board, and the hand board 2 The 
interface d between the interface b between the face board 1 and the l/F board 4, 
the l/F board 4, and CPU board 5 The interface i between the interface h 
between the interface f between the leg board 6 and the sensor board 7, the 
sensor board 7, and the year board 8, the year board 8, and the wireless board 9 
And it has connected using the interface by the USB bus currently used for the 
interface c of the l/F board 4 and an external instrument with the personal 
computer. Moreover, it has connected with the interface e between the eye 
board 3 and CPU board 5 using the IEEE1394 interface currently used by the 
personal computer or the household-electric-appliances device. 
[0020] Drawing 2 is drawing showing the appearance of a personal robot, and, 
for (a), a top view and (b) are [ a side elevation and (d of a front view and (c)) ] 



rear view. 

[0021] It could circle in the upper part of a personal robot to some extent so that 
right and left might be turned to, the head 10 which can be rotated to some 
extent was formed in it so that a neck might be shaken up and down, and the 
front face of the head 10 has accomplished the face 11. Two wheels 12 as a 
guide peg and one auxiliary ring 17 are formed in the base of a personal robot, 
and a wheel 12 is independently driven by the motor, respectively. The camera 
lenses 71 and 73 (refer to drawing 8 ) which make an eye 13 are formed in a 
face 1 1, a microphone 88 is formed in the upper part of a face 11, and LED 44 
and 45 for remote control (light emitting diode) mentioned later is formed in the 
head 10. 

[0022] Drawing 3 shows the configuration outline of S/W (software) of the 
personal robot performed with CPU board 5. Each hardware functions 18, 19, 
and 20 (it corresponds to the sensor board 7, the face board 1 , and leg board 6 
grade.) of a personal robot consist of a USB device, and the hardware function 
21 consists of an IEEE1394 device. OS (operating system) 16 consists of 
Windows16 of Microsoft Corp. currently generally used with the personal 
computer. The scenario S/W application 14 of application S/W in the most 
significant controls actuation of the whole personal robot collectively. The worker 
S/W drivers 15 and 22 Each hardware functions 18-21 of a personal robot are 



controlled as robot actuation. 

[0023] Next, each hardware of a personal robot is explained to a detail using 
drawing. 

[0024] Drawing 4 is the block diagram showing the detail of the sensor board 7. 
USB It has the HUB function of USB, and connects with CPU board 5 through 
Interface g, and LSI23 is connected with the leg board 6 and the year board 8 
through Interfaces f and h. the ultrasonic transmitters 27, 30, and 33 of the 
supersonic sensor formed towards the front of a personal robot ~ the ultrasonic 
receivers 28, 31, and 33 receive the echo from the obstruction of a supersonic 
wave which each discharges. They compute the distance from a personal robot 
to an obstruction by the boards 26, 29, and 32 for range measurement ordering 
ultrasonic transmitters 27, 30, and 33 discharge of a supersonic wave, and 
receiving the signal from the ultrasonic receivers 28, 31, and 34. 
[0025] It has the function which detects that the boards 26 and 29 for range 
measurement, ultrasonic transmitters 27 and 30, and the ultrasonic receivers 28 
and 31 have the distance data and the obstruction to nothing and an obstruction 
in the short-distance sensor for measuring a short distance, in view of a personal 
robot. It has the function which detects that the board 32 for range measurement, 
an ultrasonic transmitter 33, and the ultrasonic receiver 34 have the distance 
data and the obstruction to nothing and an obstruction in the long-distance 



sensor for measuring a long distance, in view of a personal robot. 
[0026] The infrared transmitter 36 which consists of infrared radiation LED 
discharges infrared radiation to the floor line ahead of a personal robot, and 
receives the echo with an infrared receiver 37. The board 35 for level difference 
measurement makes an infrared transmitter 36 discharge infrared radiation, and 
receives the signal of an infrared receiver 37, and whether time amount in the 
meantime is more than fixed detects the existence of the level difference of the 
floor line ahead of a personal robot. The infrared transmitter 38 which consists of 
infrared radiation LED discharges infrared radiation to the floor line just under a 
personal robot, and an infrared receiver 39 receives the echo. It detects whether 
it raises and the personal robot is raised from the floor line by the time amount 
between them by the board 40 for detection making an infrared transmitter 38 
discharge infrared radiation, and receiving the signal of an infrared receiver 39, 
or it is implanted. 

[0027] USB LSI25 - the boards 26, 29, and 32 for range measurement, and the 
board 35 for level difference measurement ~ it raises and the board 40 for 
detection and LSI23 are connected. 

[0028] Drawing 5 shows the face board 1 for expressing the face 11 of a 
personal robot. LED 48-68 is arranged by the physical relationship shown in 
drawing 5 at the face 1 1 of a personal robot, and expresses the expression of a 



face 11 by the combination to turn on and the pattern of burning. It is for 
expressing opening of a personal robot, and LED 60-68 consists of LED of three 
colors, becomes the form of opening with an all-points LGT, and opening opens 
by the burning pattern or it expresses having closed etc. For example, by being 
green and turning on all LED 60-68, it becomes the sensibility which can be seen, 
and the yawn of a personal robot is expressed. 

[0029] LED 48 and 57. It expresses that express the condition of a lug and the 
personal robot is leaning the lug by switching on the light etc. LED 53 and 58 
expresses the condition of a cheek, by switching on the light, expresses the taut 
feeling etc. and expresses the feeling of being shameful, by switching on the 
light red. LED 49, 50, 51, and 52 and LED 54, 55, 56, and 59 express that it is 
angry, when the feeling that it is shameful when it has been arranged around the 
camera lenses 71 and 73 in a face 11, respectively, it expresses that express the 
expression of an eye 13 and the personal robot is staring by switching on the 
light etc. and the light is switched on red is expressed and the light is switched 
on blue. 

[0030] USB LSI69 controls these LED 48-68, and is connected to CPU board 5. 
[0031] Drawing 6 is the block diagram showing the detail of the leg board 6. 
[0032] In drawing 6 , motors 79 and 80 turn a wheel 12, and motors 81 and 82 
are driving sources to which it is made to circle in the head 10 and neck swing 



motion is carried out. The driver LSI 78 for motor control drives motors 79-82, 
and local CPU77 controls LSI78. USB LSI76 connects CPU board 5 with local 
CPU77 through the sensor board 7. 

[0033] Drawing 7 is the block diagram showing the detail of the hand board 2. 
LED 44 and 45 for remote control is connected to the microcomputer 43 which 
has an infrared remote control function for controlling household electric 
appliances. A switch 41 is for recognizing that the head 10 was struck. USB 
LSI42 connects a microcomputer 43 and a switch 41 with CPU board 5. 
[0034] Drawing 8 is the block diagram showing the detail of the eye board 3. 
CCD or the CMOS sensors 70 and 72 collaborate with the camera lenses 71 and 
73 prepared in the face 11, are picturized, and are connected to DSP74 for 
camera image-processing control. 1394LSI75 connects DSP74 for camera 
image pick-up processing control with CPU board. 5. 

[0035] Drawing 9 is the detail block diagram of the l/F board 4. USB which 
connects inside and outside USB which has a HUB function LSI46 connects the 
connector 47 for USB for external USB device connection with CPU board 5. For 
example, it is connectable with external storage devices, such as a gamepad of 
the USB device used as external instruments, such as a personal computer, a 
keyboard, and CDROM. 

[0036] Drawing 10 is the detail block diagram of the wireless board 9. The 



Bluetooth module for radiocommunication or the PHS module 84 is USB. LSI83 
connects with CPU board 5. 

[0037] Drawing 11 is the detail block diagram of the year board 8. The direction 
of a sound source is calculated from the sound data which changed the analog 
sound from the microphones 88, 89, and 90 (a microphone 88 is not shown in 
refer to drawing 2 , and others are not shown in drawing 2 ) for gathering a 
sound into digital one by A/D converter 87, and digitized by DSP86. USB LSI85 
has connected DSP86 with CPUS. 

[0038] Drawing 12 is the detail block diagram of CPU board 5. It connects with 
LSI95 which controls the hard disk 94 for storing main memory 91, OS, etc. by 
the bus bridge LSI 92 with which Maine CPU 93 connects a local bus, and 1394 
buses and the l/F board 4, the sensor board 7, etc., and connects with LSI96 for 
power control further. LSI96 for power control is connected to D / D converter 97 
for electrical-potential-difference conversion, and the D/D converter 97 is 
connected to AC adapter 98 and dc-battery 100 which connect the AC cable 99. 
[0039] Next, actuation of the whole personal robot is explained with reference to 
drawing. 

[0040] First, the outline of the whole by the S/W configuration of a personal robot 
shown in drawing 3 of operation is explained. 

[0041] It opts for a motion of the whole personal robot with the scenario S/W 



application 14. For scenario actuation, via USB and an IEEE1394 bus, the 
hardware state information of each robot of the hardware function 21 of 1394 
devices and the hardware functions 18, 19, and 20 of a USB device is changed 
into the robot actuation language which can decode WindowsOS16 with delivery 
and the scenario S/W application 14 to through and the worker S/W drivers 15 
and 22, and is told to the scenario S/W application 14. Then, towards 
low-ranking hardware, it is divided into reverse in the instruction to which 
hardware, and is changed into the instruction to hardware from the scenario S/W 
application 14 by the worker S/W drivers 15 and 22, at it, and an instruction is 
issuance **** about WindowsOS16 to the hardware functions 18-21 of through, a 
USB device, or 1394 devices. 

[0042] Thus, it controls using USB and 1394 buses, much the hardware state 
information, for example, ultrasonic detection information and control information, 
for example, the motor control information, for actuation of a personal robot. 
These hardware state information and control action are put together, and the 
actuation as a personal robot constructed with the scenario S/W application 14 is 
composed. 

[0043] Next, a detailed motion is explained to an example for a part of hardware. 
[0044] When the sensor board 7 shown in drawing 4 is explained, if an 
obstruction appears before a personal robot, an ultrasonic transmitter 27, the 



ultrasonic receiver 28, etc. of a supersonic sensor will receive the reflective 
supersonic wave from an obstruction, and it is USB. The existence of an 
obstruction is judged by LSI25 and the distance to an obstruction object is 
calculated. These actuation is operated in order and the boards 26 and 29 for 
range measurement of a short-distance sensor and the board 32 for range 
measurement of a long distance sensor are sent to the interface g by the USB 
bus in it. the same — the board 35 for level difference detection as an infrared 
sensor -- raising - the information from the board 40 for detection » USB It is 
sent to Interface g via LSI23 of a HUB function. 

[0045] The information put on Interface g is sent to CPU board 5 which manages 
the intelligence of a personal robot shown in drawing 1 . In addition, generally 
CPU board 5 is used for the personal computer. The information which reached 
CPU board 5 is processed by the scenario S/W application 14. For example, 
based on the information said that the obstruction from the sensor board 7 is in 
the front of 30cm of front, the scenario S/W application 14 publishes the stop 
instruction "stop at less than 30cm" in order to make advance actuation of a 
personal robot stop. The published instruction is a worker 15, chooses hardware 
and sends the acceleration property data for stopping to the leg board 6 which is 
controlling actuation of the wheel 12 as a guide peg in this case. The data 
passes along Interface f further through the interface g of a USB bus from CPU 



board 5 for personal computers, and is sent to the leg board 6. 

[0046] The data sent to the leg board 6 are explained with reference to drawing 

6 . 

[0047] The sent data are USB. It is received by LSI76 and acceleration data for a 
personal robot to stop at local CPU77 for motor control are sent. Local CPU77 
changes the received acceleration data into rotational-speed control of a motor, 
motors 79 and 80 are controlled, speed is decelerated gradually, and a personal 
robot is stopped. An obstruction is avoidable now. 

[0048] Still more nearly simultaneous, in order for human being who is playing 
against the personal robot, or human being who is looking to make it turn out 
that the carrier beam scenario S/W application 14 had the obstruction in the 
obstruction discovery information from the boards 26 and 29 for range 
measurement etc., the instruction to which expression, such as surprise, is made 
a personal robot is published. The interfaces d and b of the same USB bus root 
are sent to through and the face board 1 with this instruction having controlled 
the leg board 6. 

[0049] The sent instruction is USB. A flash is controlled by red to LED 49-52 
which expresses expression, such as a carrier eclipse and an eye 13, with LSI69, 
and 54, 55, 56 and 59. It can tell that the personal robot discovered the 
obstruction and was surprised at this etc. to human being who is using the 



personal robot. 

[0050] Moreover, if human being orders a personal robot by means of language, 
the language will be recognized on the year board 8, and it will tell CPU board 5, 
and an instruction will be published on the hand board 2, the leg board 6, etc. so 
that actuation according to an instruction of human being may be carried out. For 
example, if a personal robot will fire the infrared radiation of the signal which 
turns on television in LED 44 and 45 for remote control with the microcomputer 
43 of the hand board 2 if human being says, "Turn on television", and human 
being calls it "NHK", the infrared radiation of the signal which chooses the 
channel of NHK will be fired. 

[0051] Thus, in order to operate a personal robot, it is necessary to exchange 
various information, data, etc. smoothly on real time. For that purpose, by 
connecting with USB and an IEEE1394 interface shows that can carry out data 
control to real time, and such connection is suitable for the personal robot 
system. Moreover, USB By using an IEEE interface, the various hardware 
functions of a personal robot are connectable with the same interface, and there 
are few wiring kinds and they end. 

[0052] Although each functional configuration in the personal robot of the gestalt 
of operation of this invention was shown, stores, such as USB currently used 
with the personal computer etc., an IEEE1394 interface device function, for 



example, the peripheral-device function of a personal computer, a scanner, a 
printer, and a hard disk, etc. can be easily taken in in the configuration of a 
personal robot, moreover, the function which human being can do now and a 
robot cannot do, for example, the sense of smell, a tactile-sense function, etc., 
etc. - USB - or an IEEE1394 interface can be formed and it can take in easily 
[ the function of a personal robot ]. 

[0053] Moreover, it cannot be overemphasized that it is applicable also to a robot 
which is not restricted to the personal robot used at ordinary homes, but is used 
in works. 
[0054] 

[Effect of the Invention] Since the 1st effectiveness was made USB and 
connection by the interface of IEEE1394, it is being able to carry out data control 
of the function as a personal robot to real time. 

[0055] Since the 2nd effectiveness was made USB and connection by the 
interface of IEEE1394, it is being able to perform easily addition of the function 
as a personal robot, deletion, and exchange. 

[0056] Since the 3rd effectiveness made USB and connection by the interface of 
IEEE1394, it is being able to reduce an internal connection cable kind on the 
occasion of connection of a multifunctional function. 

[0057] Since the 4th effectiveness divided the function with the interface of USB 



and IEEE1394, it is being able to sell as another goods which can perform the 
modularization of a function and are connected to a personal computer. 
[0058] Since the 5th effectiveness divided the function with the interface of USB 
and IEEE1394, it is connecting with a personal computer per functional board, 
and being able to conduct functional evaluation and inspection easily as a simple 
substance function. 

[0059] Since the 6th effectiveness has diverted the hardware property of the 
personal computer currently produced by the large quantity by Worldwide, it is 
being able to hold down hardware cost. 

[0060] The 7th effectiveness is OS of Microsoft Corp. currently used with the 
personal computer. Since Windows is used, it is easy to build S/W development 
environment. [ many ] 

[0061] The 8th effectiveness is OS of Microsoft Corp. currently used with the 
personal computer. Since Windows is used, it is being able to operate, change 
and program high order application (scenario) on personal computers other than 
a personal robot. [ many ] 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the control system of the personal 
robot of the gestalt of operation of this invention. 

[Drawing 2] (a) - (d) is the top view, the front view, the side elevation, and rear 
view of the personal robot shown in drawing 1 , respectively. 
[Drawing 3] It is the block diagram showing the S/W configuration of a personal 
robot shown in drawing 1 . 

[Drawing 4] It is the block diagram showing the detail of the sensor board 7 in 
drawing 1 . 

[Drawing 5] It is the block diagram showing the detail of the face board 1 in 
drawing 1 . 

[Drawing 6] It is the block diagram showing the detail of the leg board 6 in 
drawing 1 . 

[Drawing 7] It is the block diagram showing the detail of the hand board 2 in 
drawing 1 . 

[Drawing 8] It is the block diagram showing the detail of the eye board 3 in 
drawing 1 . 

[Drawing 9] It is the block diagram showing the detail of the l/F board 4 in 
drawing 1 . 

[Drawing 10] It is the block diagram showing the detail of the wireless board 9 in 



drawing 1 . 

[Drawing 11] It is the block diagram showing the detail of the year board 8 in 
drawing 1 . 

[Drawing 12] It is the block diagram showing the detail of CPU board 5 in 
drawing 1 . 

[Description of Notations] 

1 Face Board 

2 Hand Board 

3 Eye Board 

4 l/F Board 

5 CPU Board 

6 Leg Board 

7 Sensor Board 

8 Year Board 

9 Wireless Board 

10 Head 

11 Face 

12 Wheel 

13 Eye 

14 Scenario S/W Application 



15 Worker S/W Driver 

16 OS 

17 Auxiliary Ring 
18-21 Hardware function 

22 Worker S/W Driver 

23 25 USB LSI 

26, 29, 32 Board for range measurement 

27, 30, 33 Ultrasonic transmitter 

28, 31, 34 Ultrasonic receiver 

35 Board for Level Difference Detection 

36 38 Infrared transmitter 

37 39 Infrared receiver 

40 Raise and it is Board for Detection. 

41 Switch 

42 USB LSI 

43 Microcomputer 

44 45 LED for remote control 

46 USB LSI 

47 Connector for USB 
48-68 LED 



69 USB LSI 

70 72 Sensor 

71 73 Camera lens 
74 DSP 

75 1394LSI 

76 USB LSI 

77 CPU 

78 Driver LSI for Motor Control 
79-82 Motor 

83 USB LSI 

84 PHS Module 

85 USB LSI 

86 DSP 

87 A/D Converter 
88-90 Microphone 

91 Main Memory 

92 Bus Bridge LSI 

93 Maine CPU 

94 Hard Disk 

95 LSI 



96 LSI for Power Control 

97 D/D Converter 

98 AC Adapter 

99 AC Cable 

100 Dc-battery 



